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(54) Tide : CYCLODEPSIPEPTIDE 
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(I) 



(57) Abstract 

A cyclodepsipeptide represented by general formula 0) or a p' -nacologically acceptable salt thereof, wherein 

n represents an integer of 5 to 15. It is produced by culturing a eye .psipeptide-producing bacterium of the genus 

Bacillus, and is useful as a hyperlipemia remedy, lipid secretion inh*: ^r, and apolipoprotem B production inhibitor. 
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>^N'^?g (Very Low Dencity Lipoprotein; VLDL) ^j:^^ rJ' 



15 



20 




CONH2 



25 ^ Ll^o 

*^B^fc 'iic^<->7 xgics-9-^.±ietfsni«t^7=7'>"<r 
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25 



$ t>fr:$:^B§tr J:tl(f > C tl ^t#c •> '^T' ^ K\ tfzii corn's. 
X h'- • No. 4691»li®ffl Co ^mt LX^if itlio No. 46911*CDS# 



5 A S5 fe 

mm 



0. 7~1. 2x 1. 5~2. 5m m 



2)' ftffl^H-fS(*l$lti2 
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10 



3) ^Oftk 
D H LtS^^itfi 

4) -tr'^ ^ >^$ij^* 

5) <) h^:^ ' i Jl'^ V(DK!o 

urn. h yit 
3. ^mm^^m 
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20 



25 
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m 1 



4 



VP-rX h 



77'X 



L-T5bV-X + - 

D-^-v-D-X - - 

D-i^VU=i-x -h - 

D-^>y-x -h - 

D-'7^ ^ h-x -f - 

D-7^"5 ^ h-x +- - 

■7 ;U h - X -f - 

■>i-i^n-X -h - 

5 ^ h - X - - 

h U/ND — X -f - 

D- v/Uh' - - 

D--7>— h — + - 

-Y/i/h-^b - - 

^' 'j -tr 'J > -h - 

"fy-fy + - 

>:im - - 



0-12% 



^« Iti^ • ft (ft i5-55'C 
pll ^jg 6. 0-8. 0 

• 5. 0-10.0 



+ 



+ 
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i) DN AOigSm/S (G C#») 
50'-'51% 

No. 4691 (Bacillus sp. No. 4691) 1*i:^«L/Co No. 4691tt*ii 

10 g^tg.U. ¥i57^5^15B. gl6#^FERM BP - 5 1 0 1-^ t L T 

^MiUT. ^''j-lr';>. ^'yun-;^, •T;Uh-x. v^^n-x. 
^jn^X. -^y^y. f^j^^e. ^©OL^-X. a->X7"^ ^- 

ism'&m\t2{}-b{}Xt<m^T^ht<^ 25-40°C2:)^ff s Li^o c(D'^mx- 

25 4 sralTgiiJiritf 5o 
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r ti. ^ijx.{f ^ n n y y > - §^ ^ jh 7^ /j: 

15 ^ c <h7:?^T$ 

(HPLC) Tji^tci: 0 ^ *^>f::ffiSa^n. S^^^JC. ^^Hflco^t^T^T" 



wo 95/32990 PCT/JP95/01003 

ifSJBsij. ^^M. ^JSM. mmM. mmm. ?um. mmu 
^.mmtLxit^ p^ifxvyv. ^m. ^m. y^i^'^m. v 

15 T-;i/^l. ^' »J =] -;UJS. ^' 'j -tr 'j >HgSS^^' 'J U H\ filing. t&l^lS^S 

20 CM^n^o 

25 yU^^-To ISISi^iiig^ (%) tllfA(i?6SS[(c[n-^)^7f:ro 

h;i/^^Tc mmtit^'^y V (ppm : (5) ^^-r. 
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'j -y J; <it}$b7^c'^. immmmLfzo m&m^^mL. 

t&thb. cn^tafn^ii7K500ralT2[H]*Sfe'/^^. ^7Kffi[K^ h 'J 

n n;fw^A(r^^U. iy ^) tf^ JV^ ^ u n ;b A IC ?^ b T 3ta L /"c 7^ 
^A (200inl) {-v^>hL/Co ^ n o ASOOmU ^no;fs;bA-y 
^ y-yl/OS: 2) . ^ n D ;t-wUA- ;^ ^ y (95: 5) § 300ml CO 

20 y^y-;K80:20) cor^^^300mlTffi1±E55^^-Stb $ -tt/io r§t4IZ5^ 

7t^y>'l/;^:'5 U- h60F254. 0. 50tnm. IZHL. ^on 

^ y (3 : 1) XmmLfZo Rf = 0. 28^ tt: ^ 

t!)^-^ i o/cf^. y ^ y -;i/T'?§ii m\hm^mE.mm^^LfZo 

25 CO y :^ y -y^Cfg^ -tr 7 r ^y ^ XLH20(^ r ^ Tl±g!) 

C 2. 5ml-ro5^M5^ L/Co y ^ ^ s > ISti- ^20^ t X It 
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10 



15 



20 



25 



y^^iys >15*^^17#*t;tiS$tft@'*. ffittt6fS{*i' a ^ h ^ 
y -< - [ti3 L : Inertsil ODS (rtg20in[D, g $ 250inm, GLl^--r yxti 

^Ws^ : ^ 9 J -Jl^ : 7K : ftK T > ^ - X> = 95 : 5 : 0. K 
15inl/3^. «^5SlfgU V222nm] ir*M^. »}#^Fb^15. 20^CD h*- ^' ilS^t 

15. 20^5-OE^^.i f)<b^^2oafet&*^> ^n^miS.Qe^<DK^J: <0 
i\L-^^2> O^^^^M^ntZo 75^ •> 3,>21*>'i23#tT- ijlH^irSM 

ftB#Pa125.025^©f-i'^55-lXU^Co Ctl^«$ite@b. it^^4(D& 
{b^!^ 1 



mt^m (FABMS) 



a Mi 



155-157'C 

m/z 1057 (M + Na) 
C53H94N8O12 
m^m^:^^^ hJ\^ (MeOH) : m 

3290. 2958. 2928, 2870. 1750. 1658. 1528. 1468. 1387. 1370, 
1260, 1199. 1025. 796 (cm-'. I212#ffs) 

(400MHz, ppra, ^fiJS. Methyl-d3 alcoholit') : 

0. 79.(6H. d). 0.80 (3H, t). 0.81 (3H. d), -0. 82 (3H. d), 0.83 

(6H, d). 0.86 (6H. d). 0.87 (3H. d). 0.88 (6H, d), 1.10 (2H. 

m), 1.20 (16H. m). 1.45 (IH, m), 1.50 (6H. m). 1.54 (2H, m). 
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1.57 (IH, m), 1.58 (IH. oi), 1..63 (IH, m), 1.85 C2H, m). 1.95 
(IH, m). 2.12 (IH. ra), 2.18 (2H. d-d). 2.35 (IH, d-d). 2.52 
(IH, d-d). 2.75 (2H, t). 4.00 (IH. d-d), 4.24 (IH, m). 4.26 
(IH, d-d). 4. 32 (IH, m). 4.37 (IH. m), 4.42 (IH. m). 4. 60(1H. 
5 m). 5.05 (IH. m), 6.76 (IH, bs). 7.50 (IH. bs). 7.75 (IH. d). 

7.95 (IH, d). 8.08 (IH, d), 8.12 (IH, d), 8.14 (IH, d), 8.19 
(IH, d), 8.24 (IH. d) (113 #.??.) 

(lOOMHz. ppm, ^mS. Methyl alcohol-d4*) : 

10 11.9 (q), 16.1 (q), 18.5 (q). 19.7 (q), 22.2 (q), 22.2 (q), 

22.8 (q). 23.1 (q). 23.1 (q). 23.1 (q). 23.4 (q), 23.4 (q), 

25.8 (d), 26.0 (d), 26.0 (d). 26.1 (t). 26.4 (t). 28.5 (t), 
29.1 (t), 29.1 (d), 30.3 (t). 30.6 (t). 30.6 (t), 30.7 (t). 

30.9 (d), 31.0 (t), 32.7 (t). 35.2 (t). 37.4 (t). 38.4 (d). 
15 40.2 (t). 41.2 (t). 41.5 (t), 41.5 (t). 42.0 (t), 52.0 (d), 

52.8 (d). 53.4 (d). 53.8 (d), 54.1 (d). 58.3 (d). 61.2 (d). 

73.9 (d). 172.2 (s). 172.5 (s). 173.0 (s). 173.3 (s). 173.7 
(s). 173.7 (s), 174.8 (s), 175.0 (s), 175.4 (bs), 177.8 (s) 

20 Ca]29 -11.2° (c =0.414. MeOH) 

(St*: -> 'j XT' h 60F254. 0. 25inra, ttyyb^'?±SS) 

mmmm Rf 

D n ^ ^ y (3:1) 0.28 

25 n D,-it;bA-y y -;b-28%T >*-T7K(10:4:l) 0.52 
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KS^tff (F A BMS) -.m/z 1007 (MH)^ 

(MeOH) : *S^KiR 

5 3320. 2958. 2928, 1740. 1658, 1520. 1439. 1391. 1202 (cm-') 

(400MHz. ppm, ^fiS. Methyl alcohol-d443) : 
0.79 (6H. d). 0.80 (3H. t), 0.81 (3H. d), 0.82 (3H, d). 0.83 
(6H. d). 0.86 (6H, d). 0.87 (3H, d). 0.88 (6H, d). 1.10 (2H. 

10 in), 1. 20 (12H. m), 1. 45 (IH. oi), 1. 50 ~1. 65(11H, ni). 1.85 

(2H. m), 1.95 (IH. m). 2.12 (IH, m). 2.18 (2H, d-d). 2.35 
(IH. d-d). 2. 55 (1H; d-d), 2.78 (2H. d). 4.00 (IH. d). 4.24 
(IH. d-d). 4.26 (IH. d). 4.32 (IH. d-d). 4.37 (IH. d-d), 4. 42 
(IH, d-d), 4.60 (IH, d-d), 5.08 (IH. m) 

15 mmi^ ^-7 \^ i'-^y ^ - 

(tH» : •> 'J yvL'Ti?'-^ U- h60F254. 0.25mm. 34 y IdL ^ ) 

mmmm Rf 

:?on7h;UA-y^y-yl/(3:l) 0.28 
n D y -;U-28%T >^-^T7K(10:4: 1) 0.52 

20 mmmt^^ h f'^y ^ - 

■h3L,\ Inertsil ODS (GL-it -( ^ > xMig!) 

^t!)?g : y y -^U : 7K : fFS^T >^-'t' A (97 : 3 : 0. 1) 

aftii ; 1. Oml/min. ^*Dg§ : UV222nm. {S1#B#Pb^ ; 4.385^ 



25 Jf^tt 

nm^\^ (F A BMS) 



m/ z 1021 (MH) 

C52H92i^80i2 
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^na^KiRv^^i^ h (MeOH) : 

3330, 2958. 2928. 1736, 1652, 1520. 1456, 1389. 1203 (cm'') 

5 (400MHz, ppm, ^SJK, Methyl alcohol-d4 ) : 

0.79 (6H, d). 0.80 (3H, t). 0.81 (3H, d), 0,82 (3H, d), 0.83 
(6H, d), 0.86 (6H, d). 0.87 (3H. d), 0.88 (6H, d), 1.10 (2H. 
m). L20 (14H, ni), 1.45 (IH. m). 1.50 -1.65(11H. m). 1.85 
(2H, m), 1,95 (IH, m). 2.13 (IH, m), 2.18 (2H, d-d). 2.38 

10 (IH, d-d), 2.52 (IH. d-d), 2.68 (IH, d-d), 2.73 (IH. d-d). 

4.05 (IH, d). 4.25 (IH, d-d). 4. 27(1H, d-d), 4.32 (IH. d-d), 
4.35(1H, d-d), 4.42 (IH. d-d), 4.60 (IH. d-d), 5.08 (IH, m) 

(ffl<* : V U T^y^U^'^ U'->60F254.. 0. 25min. 54yyU^t±Si) 

15 mmmm Rf 

^ n n d-wUA - ;/ ^ y -yl/ ( 3 : 1 ) 0.28 
^xjurf-^ji^A-/^J -;U-28^T >^-T7K (10:4:1) 0. 52 

•h^ U', Inertsil CDS (GLif ^ ^ > X ^iiS) 
20 ^ffjlg ; y :^ y : 7K : fF^T >^-^ A (97 : 3 : 0. D* 

: 1. Oml/min. ^*a§§ ; U V 222nm. »?#5#Fb1 ; 4. 6853- 

©t^ :fifet:^^ 
«S55^tff (F A BMS) :m/'z 1049 (MH)* 
25 : Cs.HgeNsO.a 

^^f-^KiRx^^ h;l/ (MeOH) : ^m^L^R 
^^^m^:^^^ (KBrl^-^dci: 5) : 
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3310. 2958. 2928. 1745. 1658. 1525. 1440. 1391. 1202 iCcm"') 

(400MHz, ppm. '^fiS. Methyl alcohol-dj^i) 

0.79 (6H. d). 0. 80-(3H. t). 0.81 (3H. d). 0.82 (3H. d), 0.83 
5 (6H. d). 0.86 (6H. d). 0.87 (3H. d). 0.88 (6H. d). 1.10 (2H. 

id), 1.20 (18H, m). 1.45 (IH. m). 1.50 -1.65(11H, m), 1.85 
- (2H. m). 1.95 (Ifl. m). 2.12 (IH. m). 2.18 (2H. d-d). 2.35 
(IH. d-d). 2.53 (IH. d-d), 2.75 (2H, d), 4.00 (IH. d). 4.24 
(IH. d-d), 4.26 (IH. d). 4.32 (IH. d-d), 4, 37(1H. d-d). 4.42 
10 (IH. d-d). 4.60 (IH. d-d). 5.04 (IH. m) 

MM ^n^r h^'5:7^ — 
(taf* : iy tlfJ[yfJ'3 X^U- h60F254. 0. 25niin. 54^ ;U^a:S!) 

mmmm Rf 

^ D n .-fwUA- y ^ y (3:1) 0.28 
15 ^ D a 7^;^A - y ^ y ->'^-28%7 >^-T7K(10:4:l) 0. 52 

7^5 A : Inertsil CDS (GL^ ^ ^ > X ?±S!) 

^mm : y ^ y - : 7K : mmr y^^^ (97 : 3 : 0. 1) 

mm : LOml/min. : UV 222nm. {^jtB^Fe^ ; 5. 405> 



25 
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5 




CONH2 



10 



n 


= 7. 


it^^2 


n 


= 8 




n 


= 9 


it^^ 1 


n 


= 10 





15 

Hep G2mm 1 X l0^1i/ml(10%4^BS!^lf]l«^a y n^-^-f - 

x5?fflMTT^SU^Co 4B{ti'. ^itil^l^.ib. 10% U ^^MSi^tliln 

'>^7"5^ K^^ y -;Uf§faiOjcz 1 ^m^fzo ISB^TbU^:. 
^ (10% y ^^ge^^!Ilfll-/i^a ti^D-HEMiSttll) d CD^ 7^ 7" •> ^ :/ 

^ Kcoy ^ y -;b?gf£10M 1 Cl-'-'C) fp^3 MCi^JfDX. $^C37 
°C-r-18B#Fs1:S« b/^o ^itfi+'tr^^g L;^c C^'C] zi U X -r a - Cr^< 
25 >'<^;t7-f>^^ T^^ (Biochimica et Biophysica 

Acta)J 1042^> 36~41M(1990)) tr it T S» U 
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10 $ b =1 V h n -yUcD [»^C] U X 7^ n - 100 i: U T n u X a 

Riff i$W^S2 tc^-To 

S 2 



1 0. 1 83 

1 0.3 73 

1 0.9 47 

20 1 2.7 28 

1 8. 1 23 

2 8.1 41 

3 8. 1 44 

4 8. 1 17 



Hep G2m^l xiO^d/ml (10% 4^te!^IfiI ^ ^ ti'D-MEM^ife) * 247\: 
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v^yf- Kcoy ^ y -;l/rgfglOxi 1 i [2-2H] U -tr n -yL- 3 //Ci 
^SDx.. ^ iitc37TT-i8B#re1^Sb/Co iSttfi^iCi^L^c [^H] 
ij -t? 'j Kii [ r^<-f i ti ^ h ^^-f ^:7^i/^ T^^ (Biochimica 
et Biophysica Acta) J 1170^. 32-37^ ( 1993) 3 CD:^i4 J: 0 

10 bflo 

JL^J\,z^-^J\y/f^m (90 : 10 : 1 ) T'gf^g b o H 'i ^' V 'J KOX 



25 
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3X J 

1 .2.7 84 
5 1 8.1 51 

2 8.1 77 

3 8.1 86 

4 8.1 75 

10 ^fi^trFfflSa® =1 L/:x7^n-;Ufcj;jj h- U ^-'j -tr ij K o ^5- ^- Wi ©1 f -5 

tSI^PS : *^a^cDSttx7'->'^yf- K©He p G2fflSST©7^i; 

Hep x lO'B/inl (10%4^8^!f.lln?»*^trD-MEMi$it&) ^247v 

15 htciml-r-OEtAU. 37°CTj^K^'X5%fccl;U^SM 

95%©S^7^';^^fflaTTl$« LfCo 4B'(^ir. i^mimi:L. 10% iJ 
^^MS^ffllfllft (■>^''^?±i3) ^^t;D-MEMigit6 1 ml^AOx., 
t«j-f'7°>"<7"^ F® ^ ^ y -yUj§?S10/i 1 iljQ^tZo 18B#PB^f^. igitfi^ 
IIO'5c«l (10% ^-Se^^tlJlErt^^trD-MEMlSite) St*cx7°->--< 
20 7°f- Foy y -;u-@?«10;t/ 1 ^Jnx.. $ 'i|-37°CT18B#FBliS« b/Co 
Igttl'+'ir^^ b;'cT.i? 'J ^'-ynx-r >B i T^U^' i >li > if" -f A -< A 

1) tji'^'j 'f^T'oT^-r >B©^a 
25 ^ftTis^^. PBs-niTveen2G^mimLtz <) ymmm'm^^^-r, 



o 
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5 



PBS(pH7. 2) 


PBS-T(pH7. 


2) 


yn .y ^>^-*f^(pH7. 2) 


KH2PO4 0. 2g 


KH2PO4 


0. 2g 


Block Ace 


250nil 


Na2HP04-12H20 2. 9g 


Na2HP04-12H20 2. 9g 


KH2PO4 


0. 2g 


NaCl- 8. Og 


NaCl 


8. Og 


Na2HP04-12H?,0 


2. 9g 


KCl 0, 2g 


KCl 


0. 2g 


NaCi 


8. Og 




Tween 20 


0. 5g 


KCl 


0. 2g 



*3gSTfgii^^7K^tjnx.T. ^fflOOOmlir/j: izmmi-^c 
10 t v'iS: t h T u ^^T'o T- -Y > B igG^^-il i^-^-^ > ^'^^ h 

^0. 05MJ^K7K*-:H h U ^ A (pH9. 5) triO gXral /j: ^ J; 9 i:i 
@^bfCo cosOa^ 1 Ay y u- htr^^ab. 4'CTi6etfBl 

PBS 300^ 1 T-3[HlSfe#'*. -y^^ 4->^'fS300;cz 1 ^^JOX.. 37°C-e2 
15 B^PbI^M L/Co BC/PBS 300 1 3 IhI^-/^ 0^ if > T'^L/^f^SO 1 
(Hep G2^it6^10%^O?L:^ ^'^J (Block Ace; 

:^B*^^1±S3)T3. Sf^SIR Ut'c t>CD) ^Sn;t. ^ *^ T 2 Pal Si S L 
fco PBS-T 300 m 1 TSE-gfe'/t'^. t >^5Lb h 7 ^f^ U ^ n ^ > B 
4- ^>^'--tr'^iaf* (^<'1' Vt^-t ^"7^^^ htiS^) <:O0. 5%/§?g(10 
20 % Block Ace) 50/z 1 ^JDX.. ^fiT 2 Bf TemS L 7^1 o PBS-T 300 // IT' 
SlEl^y^b. ^fefS (0. 1M^^>^7^ U O ApH4.5 1ml, SO^ii^^L 
7K^7K0. 4xz 1 . h -7 i — U > i > 1 mg) lOOjcz 1 ^Snx.. 

^ ^ 2 ^^-PamS Ut'Co 2 NffiK100// 1 ^SDX.JS:iS5^±2s6. 490nni(7)D^7t 
Si:650nmCD3i^7tKcO^^*i6.cn^Trp^ U ^ n 7^ ^ >BcD^7feS<t 
25 L/Co H^^l 3 tCfcl^T. "^^^^ V <D :^ 9 J - ^U?^?^ <^ t> 

ic y ^ y -;^^fflc^/cJ^(^^^p]ti^I^TC^S'I^ n y h o - ;i/<t L/io 
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1 25.0 24 106 
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mmmi (iss) 

5 it^^l 2 0mg 

il^l-^m-^rt^ A 2 Omg 

9 8. 5 Dig 

h KD^'>-rn hVU-tr/Un-X 7 . 5 mg 

Xt^T U y^v^^'t^ A Img 

10 ffl^g^btt 3nig 

ff 1 5 Omg 



mmm2 mnm 

it^m 1 1 Omg 

V ^'^^ 'y' A 4 Omg 

20 *9^^7K^?^;^'>^ A 3 8mg 

1 0 mg 

t Kn^ iy-fn e;U-tr;Un — X 2 0 mg 
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0. 


0 1 5 g 
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2 0 0 g 


0: 


1 5 0 fe 


0. 


5 0 0 g 




1 0 0ml 



D - V ^fl/ tf h — Jl^l 0 w/ V % 

r U -tr 'J > 
9 6%^^ y 

^b^i^^i 1 ^ h ^ Atg 1 0. Omg 

^it± h 'J ^ A . 8 1 . 0 mg 

j*S7K#^ h O A 8. 4 Omg 

20 aMffi^S7K iS» 

±m 1 0. 0ml 

iM^mS7Ki::SDx.T?g^ ^S^IO. Oinli:-r 

25 Ih-^^K?) 1 2 g 

rf. UjLf-bv^^'j 3 - ;l/ 4000 20g 

i^' 'J > 7 8 g 
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